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Introduction

Subjects
Hepatocyte growth factor (HGF), also known as scatter factor Participants in the study were recruited by the Andrology Laboratory (SF), is a structurally unique growth factor secreted by cells (n ϭ 80), (ii) men having post-vasectomy semen checks (n ϭ 7), (iii) fertile, anonymous semen donors (n ϭ 16). Recruitment was
It is a potent mitogen, morphogen and motogen. Its effect on undertaken sequentially, without any sample or subject pre-selection.
analysed, there were 27 normozoospermic samples, 63 sub- Tables I and II. One sample from each subject was collected by masturbation and allowed to liquefy at room temperature before analysis using standard
HGF concentration
techniques (World Health Organization, 1992; Mortimer, 1994) .
HGF was detected in every semen sample (median 0.456, Ejaculatory abstinence for 2-5 days was requested prior to sample 25th-75th centiles 0.388-0.556 ng/ml). The concentration was collection. Semen volume was measured using a graduated pipette, sperm concentration was determined using a haemocytometer, higher than those previously reported by our laboratory for progressive sperm motility was assessed visually at ϫ400 using phase normal adult serum (median 0.23, 25th-75th centiles 0.14-contrast optics and sperm morphology was assessed after modified 0.31 ng/ml; Khan et al., 1996) , but lower than those reported Papanicolaou staining. A subjective motility grade (0-4) was used to
by Depuydt et al. (1998) for human semen (mean 1.12 ng/ml for describe the vigour of motility. Following semen analysis, an aliquot normozoospermic samples, mean 3.35 ng/ml for azoospermic (0.2-0.5 ml) of each sample was stored at -65°C for HGF analysis.
samples).
All samples were coded to ensure unbiased HGF analyses.
There was a statistically significant, negative correlation between the HGF concentration and the subjective motility et al., 1996) . Past intra-assay and interassay ml); (ii) sub-normal 0.426 ng/ml (0.248-1.213 ng/ml); (iii) coefficients of variation (CV) using serum were 1.9% and 10.9% azoospermic 0.507 ng/ml (0.344-1.419 ng/ml); (iv) infertility respectively (Khan et al., 1996) was measured colorimetrically at 570 nm using a Dynatech MR7000 spectrophotometer (Guernsey, Channel Islands) in 17 samples using There were no significant differences between the groups the Pierce bicinchoninic calorimetric assay (BCA) (Pierce, Rockford, using the Mann-Whitney U test for non-parametric data IL, USA) (Smith et al., 1985) .
(normal versus subnormal; normal versus azoospermic; subnormal versus azoospermic; infertility versus donor; infertility Statistical analysis versus post-vasectomy; and donor versus post-vasectomy).
Data were analysed by regression analysis and the Mann-Whitney There was no correlation between the HGF concentration U test using Statworks statistical software on a Macintosh LC 545 and total protein in a subgroup of 17 samples (r ϭ 0.2). These computer. Results were considered statistically significant at P value samples had a median (range) HGF concentration of 0.51 Ͻ 0.05. Samples were analysed in the three groups (infertility patients, ng/ml (0.250-1.141 ng/ml) and a median (range) protein semen donors and post-vasectomy). Samples were also categorized concentration of 23.838 mg/ml (11.478-60.079 mg/ml). There into three groups based on World Health Organization (WHO, 1992) was no difference in protein concentration between the groups, and published (Duncan et al., 1993) reference ranges: normozooalthough only two azoospermic (one infertility, one postspermic, subnormal and azoospermic. The threshold values used to classify samples as normozoospermic were: concentration ϭ 20ϫ10 6 / vasectomy) samples were analysed. ml, motility ϭ 50% progressive, morphology ϭ 20% normal. Samples were classified as subnormal if one or more parameters were below Discussion these values.
HGF is a mesenchymally elaborated growth factor which has mitogenic, motogenic and morphogenic effects on epithelial Results and endothelial cells. A transgenic mouse knock-out model, Samples produced using targeted HGF gene disruption is lethal in utero (Uehara et al., 1995) . In vitro, HGF has a number of effects Samples were obtained from 103 males (median age 35 years, range 22-53). Eight samples (seven subnormal, one on cell motility, which vary with cell type and include cell dispersion and cell migration. Naz et al. (1994) examined the azoospermic, all infertility patients) were excluded from analysis because of a high CV (Ͼ15%) on repeat testing, which relationship between HGF and development of sperm motility and fertilizing capacity in the murine genital tract. Using four was related to increased semen viscosity. Of the 95 samples Hepatocyte growth factor and human semen parameters separate assays (a scatter factor assay, a cell tracking assay, Western blot and immunohistochemistry), they found that HGF is differentially expressed in various parts of the murine male genital tract, in a pattern which coincides with the acquired development of the potential for motility and fertilizing capacity by spermatozoa. They also found that 5-15% of spermatozoa obtained from the caput epididymis became motile when incubated with purified HGF in vitro (spermatozoa from this region are not normally motile). These results suggested that HGF may be involved in the acquisition of motility by mammalian spermatozoa. Depuydt et al. reported the presence of c-met, the receptor for HGF, on human spermatozoa (Depuydt et al., 1996) , the presence of HGF in human semen (Depuydt et al., 1997) and an association between HGF concentration in seminal plasma and andrological diseases (Depuydt et al., 1998) . Their studies is also possible that inflammation leads to the up-regulation of HGF expression in tissues of the male reproductive tract. Immunohistochemical studies in rats and humans have shown moderate expression of HGF in testicular Leydig cells and strong expression in the epithelium of the epididymis, ductus deferens, prostate and seminal vesicle (Wolf et al., 1990) . This suggests HGF may have a testicular role, although the prostate and seminal vesicles appear responsible for the majority of HGF production. The results of the current study, with high HGF concentrations in post-vasectomy samples are consistent with this. Depuydt et al. also found the scatter activity of HGF to be highest in normozoospermic and asthenozoospermic samples, with no activity in post-vasectomy samples, and suggested a testicular origin for this function.
It was also sought to determine whether any association existed between seminal HGF concentrations and human sperm motility. It was shown that HGF was present in human semen in quantities approximately double those found in human adult characterization of hepatocyte growth factor (HGF) from human seminal serum, but lower than those reported (Depuydt et al., 1998 growth factor like protein) in the method used for HGF Herness, E.A. and Naz, R.K. (1999) Presence and tyrosine phosphorylation of c-met receptor in human sperm. J. Androl., 20, [640] [641] [642] [643] [644] [645] [646] [647] measurement (Depuydt et al., 1998) . The results suggest that Khan, N., Couper, J.J., Goldsworthy, W. et al. (1996) noted (Depuydt et al., 1998) expressed in the rat male genital tract (Ohshiro et al., 1996) study. Hepatology, 14, 488-494. and has scatter activity (Wang et al., 1994 (Wang et al., , 1996 , may be following pre-incubation with an HGF blocking antibody to establish whether this is the case.
Received on June 29, 1999; accepted on March 23, 2000 In summary, HGF was found to be present in human semen in significant quantities. The data do not support the hypothesis that HGF concentrations in seminal plasma serve as an indicator of sub-optimal human sperm motility. However, the study has shown a weak association between HGF and motility grade and does not rule out the possibility that HGF may have a functional role in the motility of human spermatozoa. Further studies investigating its role in the ontogeny of human sperm motility are warranted.
